Differential effect of caffeine administration on calcium and vitamin D metabolism in young and adult rats.
Since coffee drinking may lead to a worsening of calcium balance in humans, we studied the serial changes of serum calcium, PTH, 1,25-dihydroxyvitamin D (1,25(OH)2D) and calcium balance in young and adult rats after daily administration of caffeine for 4 weeks. In the young rats, there was an increase in urinary calcium and endogenous fecal calcium excretion after four days of caffeine administration that persisted for the duration of the experiment. Serum calcium decreased on the fourth day of caffeine administration and then returned to control levels. In contrast, the serum PTH and 1,25(OH)2D remained unchanged initially, but increased after 2 weeks of caffeine administration. The intestinal absorption coefficient of calcium remained unchanged, instead of declining gradually as observed in the young control group. This finding suggests that the intestinal absorption of calcium was stimulated by the increase in 1,25(OH)2D production after chronic administration of caffeine. In the adult rat group, an increase in the urinary calcium and endogenous fecal calcium excretion and serum levels of PTH was found after caffeine administration. However, the serum 1,25(OH)2D levels and intestinal absorption coefficient of calcium remained the same as in the adult control group. A decrease in the net balance of calcium occurred as a result of increased calcium excretion. The current study, using an animal model, supports the suggestion that chronic administration of caffeine could lead to negative calcium balance when there is an impaired ability to increase the efficiency of calcium absorption. Such a situation exists in elderly human subjects, since they have a reduced capacity to synthesize 1,25(OH)2D.